Glutathione transferase catalyzed conjugation of benzo[a]pyrene 7,8-diol 9,10-epoxide with glutathione in human skin.
Glutathione transferase (GST) activity towards racemic as well as the resolved enantiomers of 7 beta,8 alpha-dihydroxy-9 alpha,10 alpha-epoxy-7,8,9,10-tetrahydrobenzo[a] pyrene (anti-BPDE) and 1-chloro-2,4-dinitrobenzene (CDNB) was measured in post-microsomal supernatants (PMS) obtained from eight human skin samples. All preparations showed significant activity towards anti-BPDE and an almost exclusive preference for the more tumourigenic (+)-enantiomer. The specific activity towards (+)-anti-BPDE varied about five-fold between different PMS (range 147-781 pmol/min per mg protein) whereas the variation in specific activities towards CDNB was about two-fold (range 30-71 nmol/min per mg protein). The activities obtained with PMS at saturating concentrations of racemic anti-BPDE were about half of the activity towards the (+)-enantiomer indicating that (-)-anti-BPDE competitively inhibits conjugation of the (+)-form. No correlation was evident between the activities towards (+)-anti-BPDE and CDNB implying that different classes of GST isoenzymes participated in the two different reactions. Immunoblot analysis revealed the presence of Class Alpha and Pi isoenzymes whereas Class Mu isoenzymes seemed to be absent in the human skin samples analyzed. Quantitatively, the Class Pi isoenzyme(s) predominated in all skin samples and the amount of enzyme was about 1-3 micrograms GST Pi/mg PMS protein. The almost exclusive conjugation of (+)-anti-BPDE by PMS and previous results with GST Pi enzymes from human placenta suggested that this type of enzymes catalysed the conjugation reaction. The five-fold variation in specific activity towards (+)-anti-BPDE observed among the different PMS may be explained by individual differences in GST Pi content or by the presence of endogenous modifiers of GST activity towards the diol-epoxide.